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METHOD FOR SWITCHING ACTIVE CALLS 



BACKGROUND 



1. Field 

This invention relates to telephone switching technology and computer networking 
technology, more particularly to telephone and internetworking systems that use digital signal 
processors to handle calls. 



calls between incoming and outgoing digital phone calls and an Integrated Digital Services 
Network (ISDN). In one example, these processors are contained on a card or circuit board 
referred to as a MICA, Modem ISDN Channel Aggregation. Some MICA cards are organized 
to handle several calls per module and contain several modules. A typical example would be 
a card having 10 modules, each of which can handle 6 modem calls. Typically, each module 
will contain several DSPs. 

A problem occurs when the firmware in the DSP needs to be upgraded. In order to do 
this, no calls can be active on the module. Typically, the upgrade is performed after all of the 
active calls have hung up, or all the active calls are terminated. The first option is not much 
of a problem when there are only 6 calls per module. It can be problematic, but still feasible 
when there are 12 calls. However, future generations of the modules envision 30 and 60 calls 
per module, with even more expanded capability in sight. In view of the high number of calls 
that might be occurring on each module, waiting for a time when there are no active calls 
might be next to impossible. 

Similarly, actively terminating calls on a module to perform the upgrade may not be a 
solution. With only 6 calls possible to be active, it is possible to terminate the calls and only 
cause 6 to 12 disgruntled customers. However, disappointing 30 or 60 customers is not really 
a feasible alternative. 

Additionally, a typical access server may contain several modules. Waiting for one of 
the above events to occur for each module would require a lengthy period of time to complete 
the upgrade. The longer it takes to wait between modules, the longer the overall upgrade will 
take. 



2. 



Background 

Some telephone systems use digital signal processors (DSPs) to handle and switch 



1 



2705-101 



A method and apparatus that would allow upgrades to be performed without waiting 
would be useful. 

SUMMARY 

One embodiment of the invention is a method for switching active calls from one 
entity to another on a network device. The entity may be a processor, a module or a card. 
The method includes the steps of collecting the call information, designating a second, or 
target, processor to receive the call, and switching the call. If compression is being used in 
the call, the method will include the steps of copying the compression dictionary tables and 
setting the tables in the second processor. 

Another embodiment of the invention is a network device that includes a controller 
and at least two entities. A connector connects a processor with incoming or outgoing phone 
calls, where the processor may be the entity or part of the entity. The controller switches the 
active call from a first processor to a second processor. The second processor may be located 
on different entities, or within an entity. The entity from which the calls are being switched is 
freed up for upgrades and other system services. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be best understood by reading the disclosure with reference to the 
drawings, wherein: 

Figure 1 shows a network device with at least two entities, in accordance with the 
invention. 

Figure 2 shows one method of switching active calls from one entity to another, in 
accordance with the invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

Figure 1 shows one embodiment of a network device, in accordance with the 
invention. The network device could be of any type that handles phone calls, although the 
phone calls will typically be digital and the device will interface between the digital phone 
calls and a digital network. One such device that will serve as an example of such a device is 
a Modem Integrated Services Digital Network (ISDN) Channel Aggregation (MICA) device. 
These typically act as an interface between digital calls and an ISDN network, but may also 
be used on networks using Channel Associated Signaling (CAS). 
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However, it must be noted that this device is only meant as an example and is in no 
way intended to limit application of the invention. Other types of calls that can be switched 
include, but are not limited to, packet voice calls, such as Voice Over Internet Protocol, 
V.l 10 terminal adapters, V.120 terminal adapters, fax and modem calls. It is not necessarily 
limited to digital calls. Channelized Tl , or R2 signaling over El lines may also be used. 

Generally, the device will allow active calls to be switched from one entity to another 
without dropping the call. Network devices such as these are typically configured with at 
least one removable card. Each card has several modules, and each modules has several 
processors. The processors will be referred to here as digital signal processors (DSPs) for 
convenience, but other types of processors may also be used. With application of the 
invention, the active calls can be switched between processors, whether those processors are 
in the same module, in different modules on the same card, or different cards on the same 
network device. The processors, modules and cards between which calls are switched will be 
referred to as 'entities.' 

The device 10 will have at least one connector, such as 14, that connects the 
processors that will handle the calls with the phone lines transmitting the calls. It may have a 
second connector 16. In some architectures, connector 14 may handle only incoming or 
outgoing calls and connector 16 may handle the outgoing calls. How the calls come into the 
network device or are sent out of the network device has no real effect on the application of 
the invention. 

The module 18 further comprises a set of digital signal processors (DSPs) that will 
handle the calls coming in on lines 20. The module 18 may include another processor that 
controls the various processors in the module. In this case, the method of the invention may 
be implemented in software running on this processor, which will be referred to as a 
controller. Alternatively, the controller may be part of the digital signal processor or an 
external controller, as shown at 24 in Figure 1 . Each module may contain several processors. 
In most current architectures, each processor typically handles one call, or a part of a call. 
However, there is no limitation in application of the invention. The module could have 
several processors, each that handle one call or part of a call, or it could have one processor 
that handles several calls and every combination between. 

The DSPs may be other types of processors or controllers as well, but will be assumed 
to be DSPs here for ease of discussion. Regardless of how the control functionality is 
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implemented, the functions will be referred to as if there were a separate controller, without 
any intention of limiting the scope of the invention. 

Currently, in order to upgrade an entity on the device, no calls can be active. This 
requires either waiting until all calls have terminated of their own accord, or terminating the 
calls. Neither one of these provides an efficient solution to the problem. As the number of 
calls handled by a particular entity increases, the amount of time waiting for call to terminate 
increases. Actively terminating the calls is not a good idea for customer service reasons. 

Application of the invention will allow the controller 24, however implemented, to 
switch active calls from one entity to another. For discussion purposes, the entity will be 
assumed to be a module and the switch will occur between processors on different modules. 
In this example, if module 1 8 has an active call and it is time for the software/firmware on 
that module to be upgraded, the controller will switch all of the active calls to at least one 
other module. This process will be repeated for each of the active calls, if there is more than 
one. The active calls could all be switched from one module to one other module, or to 
individual DSPs in various modules. 

There is no real limitation on the destination of the call, only that it be a DSP on the 
same network device. In this example, where the module 18 is becoming unavailable the call 
must be switched to a DSP in another module or card. If an individual DSP has become 
unstable, calls could be switched between DSPs within a module. If an entire card needed to 
be replaced, the calls would be switched to another card in network device 10. 

For ease of discussion, one active call on module 18 will be assumed. In order to 
upgrade the software/firmware on the module, or to perform other system services, the current 
active call must be switched. This was not possible prior to the invention. However, 
application of the invention will result in the call being switched from module 1 8 to module 
22, in this example. 

One embodiment of a method to perform this switch is shown in Figure 2. Prior to 
switching a call, necessary call state information about that call is collected at 30. The call 
state information may include the type of modulation being used and the country code, to 
name a few. A target processor will be designated and initialized at 32. Part of the 
initialization process will include initiating a retrain operation on the target processor, if a 
modem is used in the call, for example. Again, the target processor could be within module 
18, in another module, or on another card. 
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The receiving entity will be initialized to receive the call. If the switch is to another 
module or card, there may be more initialization necessary than just initializing the target 
processor on that entity. The transmitting entity will need to be initialized at 32. This may 
involve suspending or halting the call, without dropping it, to help with the transfer. In the 
case of a modem call, it could involve a retrain on the transmitting processor. 

At 36, any real-time data needs to be transferred to the receiving entity. In the case of 
a modem call, this will more than likely mean transferring compression tables used to 
decompress the call data. If necessary, the receiving entity may need to be re-initialized at 38. 
At that point, the receiving processor will be started at 40. As part of this part of the process, 
the transmitting processor will then be released, terminating the call on that processor. 

The second processor, module or card can be preconfigured prior to actually accepting 
the call. For example, if the entity is the DSP that will receive the call, it can be 
preconfigured with all the call state information. It will then not act on that information until 
the call is actually switched. Similar processes would occur if the entity were the module or 
the card. 

In this manner, active calls can be switched away from an entity in a network device. 
This frees the entity for software/firmware upgrades and other system maintenance tasks. If 
the processor is a DSP, the upgrade will more than likely be a firmware upgrade. It is 
possible that the upgrade will only take the form of software. Regardless, application of the 
invention frees up the entity for whatever reason desired. 

The method of the invention will more than likely be encompassed in some sort of 
software code included on a computer-readable medium. For example, the capability of 
switching active calls between entities may be included in an upgrade to the controller or to 
whichever processors are controlling the routing of the calls. The upgrade may be in a 
downloadable file or in a DSP image file, as examples. 

Thus, although there has been described to this point a particular embodiment for a 
method and apparatus for switching active calls between entities on a phone interface, it is not 
intended that such specific references be considered as limitations upon the scope of this 
invention except in-so-far as set forth in the following claims. 
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